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Hardiness is a personality trait that drafts courage and motivation during adversity. Research
showed that hardiness differentiates elite athletes from their lower rank competitors. In the
domain of sport psychology, hardiness also strongly predicts physical performance. Because
the military occupation requires resilience and excellence in physical performance,
researchers investigated hardiness and behavioural persistence during training. However, in
those studies, hardiness’ impact was weak. Besides, military researchers seldom addressed
hardiness’ effect on physical performance. We investigated the inﬂuence of hardiness on
behavioural persistence and physical performance during the military basic training.
Participants were 233 trainees involved in a 22-week long basic training. They completed
hardiness measures at the beginning of the training and then, two months later, we
registered who stayed involved and who had dropped out. The remaining trainees
participated in a self-defence exercise and their trainers evaluated their performance. Our
analysis indicated that hardiness signiﬁcantly predicted behavioural persistence: the trainees
still involved in the training after two months scored signiﬁcantly higher on the hardiness
scale than those who dropped out (EXP(B) = 1.08; p < .05). Our results however conﬁrm
that hardiness has a weak direct effect on persistence of military trainees. During the self-
defence exercise, hardiness positively predicted physical performance (x22df = 9.87; p < .05).
We discuss the possible relation of hardiness with other major persistence predictors in the
military, such as health, health practices, and social support. Our study is the ﬁrst to indicate
a strong relationship between hardiness and soldiers’ physical performance.
Keywords: hardiness; persistence; physical performance; military
Introduction
Hardiness (Kobasa, 1979) functions as a resistance resource under adversity. This personality trait
is “a composite of the interrelated attitudes of commitment, control, and challenge that together
provide the existential courage and motivation to turn stressful circumstances from potential dis-
asters into growth opportunities” (Maddi, Khoshaba, Harvey, Fazel, & Resurreccion, 2010,
p. 369). Hardy individuals are committed to whatever activities they undertake (commitment),
think they have a deﬁnite inﬂuence on their own life (control), and consider stressful situations
as opportunities to learn and grow (challenge). This positive approach of life provides the
hardy individual the courage to face and overcome adverse situations.
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Initially, hardiness research mainly focused on its health protective effects (e.g. Funk, 1992;
Kobasa, Maddi, & Kahn, 1982; Wiebe & McCallum, 1986). But because hardy individuals
appraise stressful events as less threatening (e.g. Florian, Mikulincer, & Taubman, 1995;
Maddi, 1999; Nicholas, 1993), are more conﬁdent in their ability to deal with them (Delahaij,
Gaillard, & van Dam, 2010; DiBartolo & Soeken, 2003; Williams & Lawler, 2003), and are
more prone to take a head-on approach to facing adversity (e.g. Delahaij et al., 2010; Eid,
Johnsen, Saus, & Risberg, 2004; Soderström, Dolbier, Lieferman, & Steinhard, 2000), they are
also likely to outperform their less hardy counterparts. Therefore, at the turn of the millennium,
a growing number of researchers pointed their interest on hardiness’ potential to foster human
performance. For example, many studies indicate that students high on hardiness meet greater
academic achievement (e.g. Lifton, Seay, & Buschko, 2000; Maddi, Harvey, Khoshaba, Fazel,
& Resurreccion, 2009; Sheard, 2009). Research also shows that hardy employees are more efﬁ-
cient in the work place (e.g. Cash & Gardner, 2011; Maddi et al., 2006; Maddi, Harvey, Resurrec-
cion, Giatras, & Ranagold, 2007).
Several authors investigated the role of hardiness in athletic performance. The ﬁrst study in
this ﬁeld (Maddi & Hess, 1992) showed a positive association between hardiness and several
indices of performance among US varsity basketball players. British researchers (e.g. Golby &
Sheard, 2004; Sheard & Golby, 2010; Thomas, Reeves, Agombar, & Greenlees, 2013) found
that elite athletes of various disciplines (e.g. rugby, martial arts/boxing, motorcycling) scored sig-
niﬁcantly higher in hardiness than their lower ranked competitors. Among Iranian soccer players,
Rezae, Ghaffari, and Zolfalifam (2009) also found that hardiness distinguished elite from non-
elite individuals and that hardiness was associated with athletic performance in both groups.
However, the sport and exercise psychology literature lacks of attempts to relate hardiness and
behavioural persistence, that is, enduring efforts to stay involved in an activity despite its inherent
difﬁculties. That is surprising as many researchers in that ﬁeld focused their interest on that vari-
able (e.g. Joessaar, Hein, & Hagger, 2011; Le Bars, Gernigon, & Ninot, 2009; Pelletier, Fortier,
Vallerand, & Brière, 2001).
The relationships between hardiness, performance and behavioural persistence raised con-
siderable interest in the military context too. Like athletic activities, the military profession
demands qualities of resilience and excellence in cognitive and physical performance. Therefore,
hardiness also yielded a large body of research in the military context. Although many studies still
ﬁt in the mainstream of hardiness-health research (e.g. Eisen et al., 2014; Orme & Kehoe, 2014;
Taylor, Pietrobon, Taverniers, Leon, & Fern, 2013), researchers also investigated hardiness’
potential to enhance military performance. One particular ﬁeld of focus in that frame is the
basic training, because it includes heavy physical challenges (e.g. self-defence exercises,
running and swimming tests, long-range walks with a loaded rucksack) and psychological stres-
sors (e.g. hostile new environment, evaluative threats, separation from the family). Those
demands may lead to impaired performance (Maddi, 2007) and in many cases, in early
dropout among new trainees (e.g. in the Netherlands about 20% of the Dutch military candidates
give up in the early phases of the basic training; Cremers, Van der Linden, te Nijenhuis, & Van de
Ven, 2011).
Most of the literature on hardiness and performance during the military basic training inves-
tigated hardiness’ impact on cognitive performance. For example, Bartone, Eid, Johnsen, Laberg,
and Snook (2009) and Bartone, Kelly, and Matthews (2013) used supervisors’ ratings of military
and leadership performance among cadets; Maddi, Matthews, Kelly, Villareal, and White (2012)
used a score of academic performance. Few authors examined how hardiness inﬂuenced physical
performance in the military context. Those who did found limited results. For example, Westman
(1990) reported a weak relationship between hardiness and physical performance of Israeli cadets
on an obstacle track. Eid and Morgan (2006) found no signiﬁcant relationship between hardiness
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and non-verbal performance of Norwegian cadets during a highly stressful prisoner of war exer-
cise. These results are surprising as hardiness seems to be a moderate to strong predictor of phys-
ical performance among athletes (Maddi & Hess, 1992; Rezae et al., 2009).
Besides, several studies in the military context related hardiness to behavioural persistence in
training. Hardiness predicted behavioural persistence in the United States Special Forces selection
procedure (Bartone, Roland, Picano, & Williams, 2008), the full completion of a nine-day Artic
ski-march among Norwegian border patrol troopers (Johnsen et al., 2013), and persistence among
cadets after the ﬁrst academic year (Maddi et al., 2012). However, the effect sizes of these studies
were small. Based on Chinn’s (2000) formula, they ranged between r = .02 (Bartone et al., 2008)
and .04 (Johnsen et al., 2013; Maddi et al., 2012), and this although the researchers included no
control variables or at least no signiﬁcant ones. Lee, McCreary, and Villeneuve (2010) investi-
gated many potential predictors of persistence in the Canadian military basic training simul-
taneously (including 15 personality traits such as neuroticism, mastery and agreeableness).
When introduced in a multiple regression analysis, hardiness failed to be a signiﬁcant antecedent
of persistence among trainees.
In sum, research in sport and exercise psychology indicates that hardiness differentiates elite
athletes from their lower ranked counterparts. Hardiness also tends to moderately to strongly
associate with performance of sportsmen and women. Military researchers tried to replicate
these results, but surprisingly, their results indicated weak relationships or only concerned cogni-
tive aspects of performance. Actually, not much is known about the relationship between hardi-
ness and physical performance of military members. Accordingly, the present study aims at
assessing hardiness’ impact on behavioural persistence and physical performance among
soldier trainees during their basic training. We hypothesise that hardy trainees are more likely
to persist at least two months to complete their basic training. To measure physical performance,
we chose to use a self-defence exercise against several opponents. This type of exercise is very
stressful, technically difﬁcult, and represents the highest category of physical adaptation to
teach and assess hand-to-hand ﬁghting techniques (Harasymowicz & Kalina, 2005). We hypoth-
esised that hardiness is positively related to physical performance during that self-defence
exercise.
Method
Participants
The sample consisted of 233 male trainees who enrolled in a 22-week basic training to become
soldiers in the Dutch Army. No woman signed in for this training at the time of our study. Their
age ranged from 17 to 29 years (M = 19.09; SD = 2.23). The vast majority among them had a sec-
ondary school degree (95.30%), while the others had a primary school degree (1.70%), a bachelor
degree (0.90%) or another type of education (2.10%).
Measures
Hardiness
We used the Dispositional Resilience Scale II-Military (DRS II-M; Sinclair, Oliver, Ippolito, &
Ascalon, 2003) to measure hardiness because this scale was previously validated for a Dutch mili-
tary sample (Delahaij et al., 2010). It results of several reﬁnements of the initial DRS (Bartone,
Ursano, Wright, & Ingraham, 1989). The DRSII-M presents a good internal consistency and
good criterion-related validity, including in military samples (Delahaij et al., 2010; Sinclair &
Oliver, 2003; Sinclair et al., 2003). Examples of positive and negative items measuring
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commitment are: “I enjoy most things in life” and “Sometimes, life seems meaningless to me”.
Examples of control items are: “My successes are because of my effort and ability” and “No
matter how hard I try, my efforts usually accomplish nothing”. Examples of challenge items
are: “I take a head-on approach to facing problems in my life” and “It bothers me when my
daily routine gets interrupted”. The participants rated the items on a 5-points Likert scale,
ranging from Not at all true (0) to Completely true (4).
In our sample, after removing ﬁve items (all the negative challenge items and the control item:
“I feel conﬁdent I can handle just about any challenge”) with a low item-total correlation (redu-
cing thereby the reliability), the Cronbach’s alpha of 0.81 was good according to the criteria
reported by Field (2005). Hystad, Eid, Johnsen, Laberg, and Bartone (2010), among others,
advise to investigate the three facets of hardiness (commitment, control and challenge). But in
our sample, the reliability of these subscales was too low (respective Cronbach’s alpha of 0.67,
0.63 and 0.55) to be acceptable. Therefore, we adopted a total score approach rather than an indi-
vidual score or a regression approach. This approach was consistent with the current common
practice in hardiness research (e.g. Alfred, Hammer, & Good, 2014; Bansal, 2014; Perkins,
Randall, Toozs-Hobson, Sitch, & Ismail, 2014). In order to compare our results to those of pre-
vious studies, we computed two hardiness scores. After reversing the negatively keyed items, we
multiplied the average item scores by 45 (Bartone et al., 2008; Johnsen et al., 2013) and by 54
(Maddi et al., 2012).
Performance
As an indicator of behavioural persistence, we registered after two months to identify which trai-
nees were still involved in the training (group PERSISTENT) and who had dropped out (group
DROPOUT). In the PERSISTENT group, we assessed physical performance during a self-
defence exercise. Experienced military trainers evaluated the participants’ ability to hit boxing
pads and no other targets when trying to defend themselves. The trainers rated that exercise on
a 5-points Likert scale, ranging from insufﬁcient (1) to very good (5). This exercise and the associ-
ated evaluation is a routine procedure during the basic training and the self-defence exercise. The
trainers were used to accurately and uniformly assess trainees’ physical performance.
Procedure
At the start of the training (T1), we informed the participants about the general goals of the study.
We told them that we were interested in the proﬁle of military trainees and in their results during
the training. The questionnaire they had to ﬁll in was part of a more general study and included
items from other scales than the DRS II-M. Participation was voluntary and had no inﬂuence on
the outcomes of their training. By completing and returning the questionnaires, the participants
implicitly consented to be included in the study, but they could withdraw their participation at
any moment. At T1, 94% of the participants (n = 220) fully completed the DRS II-M. During
the basic training, participants learnt self-defence techniques among other typical basic military
skills (e.g. map reading, ﬁring a riﬂe, camouﬂage). The self-defence training implied the use of
boxing pads to protect the trainers and the sparring partners. Participants learnt to hit these
targets and no other one when involved in an exercise. During the ﬁrst two months, 57 trainees
decided to withdraw their participation from the study. The remaining subsample to measure per-
sistence after two months of training (T2) was thus of 176 participants: 50% in the PERSISTENT
group and 50% in the DROPOUT group. This also means that 88 trainees performed the self-
defence exercise. The exercise included several scenarios in which opponents would use more
or less violence; recruits had to respond in a proportional way in each scenario. This type of
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exercise represents the highest category of physical adaptation in hand-to-hand ﬁghting exercises
(Harasymowicz & Kalina, 2005).
Statistical procedure
For all our analyses, we used IBM SPSS 22. This program requires a complete dataset to compute
the average item hardiness’ score for each participant. Therefore, we replaced by linear interp-
olation 0.83% values missing on the 4224 response matrix (24 items × 176 participants).
In our sample, hardiness was normally distributed (χ2 = 0.04; p = .20). The variances of the
PERSISTENT and the DROPOUT groups were homogeneous (F = 1.49; p = .22 with 174 df).
We ﬁrst performed a logistic regression to test if belonging to the PERSISTENT and the
DROPOUT groups, respectively, was random or could be explained by hardiness. We used
age as a control variable, as previous research identiﬁed it as an important predictor of persistence
(Trone, Reis, Macera, & Rauh, 2007). To compute effect size, we used Chinn’s (2000) formula.
Finally, we used an independent sample t-test to compare the hardiness mean scores of the two
groups.
In the PERSISTENT group, physical performance was not normally distributed (χ2 = 94.33;
p < .001). Therefore, we treated it as an ordinal variable and used the independent Kruskal–Wallis
method to test if the category of performance obtained during the self-defence exercise (insufﬁ-
cient, average, sufﬁcient, good, very good) reﬂected different levels of hardiness. Finally, we
computed the effect sizes according to the method proposed by Field (2005).
Results
Controlled for age (which was not signiﬁcant in the regression model with EXP(B) = 1.00;
p > .05), hardiness signiﬁcantly predicted whether participants belonged to the PERSISTENT
or the DROPOUT groups (chi-square model = 4.38; p < .05 with 2 df). The Wald criterion for
hardiness of 4.11 (p < .05) also indicates that hardiness made a signiﬁcant contribution to the per-
sistence outcome. The EXP(B) value reported in Table 1 indicates that when hardiness rises by
one unit on 45, trainees are 8% times more likely to persevere at least two months during the
basic training. Reported on a 54 scale, trainees are 7% times more likely to still be involved
when hardiness rises by one unit. The effect size associated with these odds ratio is small
(r = .04). The independent samples t-test conﬁrmed that the PERSISTENT and DROPOUT hardi-
ness means were signiﬁcantly different (t = 2.23; p < .05). In other words, the trainees of the
Table 1. Hardiness means (on a 45 scale score), standard deviations, range, and results of the logistic
regression (controlled for age) among trainees still involved in the basic training after two months
(PERSISTENT) and those who dropped out earlier (DROPOUT).
N Mean SD Min. Max. EXP(B) CI a SEb
PERSISTENT 88 32.28 4.28 24.11 45.00
DROPOUT 88 30.87 4.13 17.28 45.00
Total sample 176 31.57 4.25 17.28 45.00 1.08c* 1.00–1.16 .04
a95% conﬁdence interval.
bStandard estimate.
cChi-square model = 4.38; p < .05 with 2 df.
*p < .05.
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PERSISTENT group scored signiﬁcantly higher on hardiness – measured at T1 – than their
counterparts of group DROPOUT. Figure 1 shows this difference.
In the PERSISTENT group, we tested if the category of rating attributed to the participants
during the self-defence exercise, taking place at T2, differed according to their level of hardiness,
measured at T1. The χ2-value of 9.87 with 4 df is signiﬁcant at p < .05. It indicates that the level of
performance of the participants differs according to their level of hardiness. Post hoc pairwise
comparisons show signiﬁcant differences (at p < .05) between the category very good and sufﬁ-
cient, and very good and insufﬁcient. Participants getting a very good rating, scored signiﬁcantly
higher on hardiness than those getting a sufﬁcient or insufﬁcient. The effect size is large (r = .79)
between very good and insufﬁcient, and medium (r = 0.42) between very good and sufﬁcient.
Figure 2 reports these results.
Discussion
We found that hardiness predicted physical performance among military trainees. We measured
hardiness at the beginning of their training and when exposed to a stressful self-defence exercise
two months later, the highest achievers among them were also the highest in hardiness. These
results are comparable to those of previous studies comparing elite athletes to their lower
ranked competitors (e.g. Golby & Sheard, 2004; Sheard & Golby, 2010; Thomas et al., 2013).
Also, the effect sizes of our study, which is large between the highest and lowest performers,
are comparable to those obtained in past research among elite and non-elite athletes (Rezae
et al., 2009). They are also larger than those of previous studies in the military training context
(Eid & Morgan, 2006; Westman, 1990). This is the ﬁrst time that a strong relationship
between hardiness and physical performance is evidenced in that context.
Because of the heavy physical and psychological challenges of the basic training, a new mili-
tary trainee can experience it as a threat to his well-being. This can lead to lowered performance.
Positive primary appraisal, conﬁdant secondary appraisal and active coping associated with hardi-
ness may buffer that distress. Previous ﬁndings show that hardiness positively relates to primary
(e.g. Florian et al., 1995; Maddi, 1999; Nicholas, 1993) and secondary appraisal (e.g. Delahaij
et al., 2010; DiBartolo & Soeken, 2003; Williams & Lawler, 2003), and to adaptive coping strat-
egies (Delahaij et al., 2010; Eid et al., 2004; Soderström et al., 2000). Hence, the hardy individual
appraises the basic training as less stressful, is conﬁdent in his ability to succeed, and actively
copes with the basic training demands in order to become a fully conﬁrmed service member.
Therefore, hardy trainees are likely to outperform their less hardy counterparts in cognitive
tasks (Bartone et al., 2009, 2013; Maddi et al., 2012) and in physical ones, as our results suggest.
Figure 1. Comparison of hardiness’mean score between trainees still involved after two months of military
basic training (PERSISTENT) and those who dropped out earlier (DROPOUT).
6 S. Lo Bue et al.
In our study, hardiness signiﬁcantly predicted behavioural persistence during the military
basic training. We measured hardiness at the beginning of the training and found that the hardiest
trainees were more likely to still be involved two months later. For each gain in one unit on a 45
hardiness scale, trainees are 8% times more likely to persevere at least two months. Our results are
exactly in the same range as those obtained among Special Forces operator candidates (Bartone
et al., 2008), border patrol troopers (Johnsen et al., 2013) and cadets (Maddi et al., 2012). Thus,
the results of those previous studies are generalisable to the soldier trainee population. However,
as in those previous studies the effect of hardiness is rather small. We controlled only for age
(which was actually not a signiﬁcant predictor in our study), and we doubt the effect would
endure the introduction of other important predictors of persistence (as in Lee et al., 2010).
In the absence of a direct effect, we can hypothesise for future research an indirect effect of
hardiness through other major persistence predictors that are themselves inﬂuenced by hardiness.
For example, research consistently indicates that hardiness is a strong predictor of health (e.g.
Eisen et al., 2014; Orme & Kehoe, 2014; Taylor et al., 2013) and health is a strong predictor
of persistence (e.g. Canada et al., 2007; Kaufman, Brodine, & Shaffer, 2000; Lee et al., 2010).
Thus, it is possible that the effect of hardiness is partially mediated by the health status of the trai-
nees. In other words, the less hardy trainee would begin with a “health handicap” and would con-
sequently be more likely to be injured because of the heavy physical exercises or to become ill
because of the prolonged exhaustion induced by the basic training. In turn, injuries and illnesses
would lead to performance breakdowns and/or premature dropout. Alternative indirect effects of
hardiness on persistence may include other persistence predictors such as substance abuse
(Canada et al., 2007) or social support (Lee et al., 2010), both having been related to hardiness
in previous studies (e.g. respectively, Wiebe & McCallum, 1986; Ganellen & Blaney, 1984).
To get a more complete picture of hardiness as a predictor of behavioural persistence during train-
ing, future research should address the relationships between hardiness and those other major
antecedents.
Three aspects may limit our ﬁndings: the high dropout rate in our sample, the rather high
hardiness level of trainees with an average self-defence performance, and a sole total score
approach of hardiness. First, the dropout rate of 50% is quite high. The dropout rate is on
average 20% in the Netherlands (Cremers et al., 2011), but this ﬁgure can vary across classes.
One possible explanation is that the participants of this study enrolled in the Army to become
paratroopers. The basic training of these elite soldiers is generally tougher than the basic training
of “common” infantry soldiers. This could limit the generalisability of our ﬁndings to elite troops
Figure 2. Comparison of hardiness mean rank across ratings obtained during the self-defence exercise.
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and exceptionally demanding basic training situations, but the results in Maddi et al. (2012) seem
to indicate that hardiness is also important in non-elite troops.
Second, our longitudinal design limited the sample size, as we could only work with those
trainees staying involved long enough to participate in the self-defence exercise. This affected
the distribution of performance ratings in our sample, as the non-normal distribution suggests.
However, as non-parametric tests are less sensitive than their parametric equivalents (Whitley
& Ball, 2002), we can suspect that the effect of hardiness on performance would have been
even larger if the assumptions of normality and homoscedasticity had been met.
Third, we used a total score approach to test the effect of a presumed multifaceted construct
(see Hystad et al., 2010). This approach yields at least three limitations (Hull, Lehn, & Teddlie,
1991): (1) it assumes that the subcomponents are equally related to each other and to the overarch-
ing construct, (2) it leads to a loss of information and (3) it possibly masks differential com-
ponents effects. However, the total score approach we used produces a more reliable and valid
assessment of the independent variable and captures more adequately the complexity of hardi-
ness. That said, our total score approach can result from limitations of the DRSII-M (Sinclair
et al., 2003). In our study, this scale provided less than acceptable reliability coefﬁcients for hardi-
ness’ subcomponents (commitment, control, challenge). At earlier stages of the project including
this investigation, we aimed at identifying the most effective hardiness scale in the (Belgian and
Dutch) military context. In a ﬁrst study (Lo Bue, Taverniers, Mylle, & Euwema, 2013), we used
Hystad et al. (2010) DRS 15 Revised, but with disappointing results regarding the internal con-
sistency. In a second study (Lo Bue, Taverniers, Mylle, & Euwema, 2014), we used the older DRS
15 (Bartone, 2007). The reliability was quite good, but the subscales remained inconsistent. The
present study was an attempt to test Sinclair et al. (2003) DRSII-M, speciﬁcally developed in the
military context, previously translated in Dutch by Delahaij et al. (2010), and reliable in their
study. For future research, we join Maddi’s (2007) suggestion and recommend Maddi and
Khoshaba’s (2001) Personal Views Survey III-Revised.
To conclude, we based our ﬁndings on a longitudinal design that allows us to speculate about
a possible causal relationship between hardiness and the performance outcomes, measured two
months later. Also, our ﬁndings add to the scarce body of evidence relating hardiness to physical
performance in the military context. Hardiness is related to performance during tasks that are both
physically and psychologically demanding. Although hardiness’ direct impact on behavioural
persistence is rather limited, selecting hardy military candidates would improve their chances
of success because they would be more likely to provide excellent physical performance
during their basic training. Therefore, we join Bartone et al. (2013), Maddi et al. (2012) and
Sandvik et al. (2013) to state that selecting for hardiness traits would be beneﬁcial for the military
organisation. Finally, past research indicates that hardiness is, to a certain extent, trainable (e.g.
Judkins, Reid, & Furlow, 2006; Maddi et al., 2009; Maddi, Kahn, & Maddi, 1998). Endeavours
to speciﬁcally develop the three facets of hardiness – commitment, control and challenge – among
soldiers, as well as among athletes, may thus contribute to enhancing performance.
References
Alfred, G. C., Hammer, J. H., & Good, G. E. (2014). Male student veterans: Hardiness, psychological well-
being, and masculine norms. Psychology of Man and Masculinity, 15, 95–99.
Bansal, P. (2014). Effects of experimental learning strategies on problem solving ability of adolescents from
psychological hardiness perspective. Indian Journal of Health and Wellbeing, 5, 574–578.
Bartone, P. T. (2007). Test-retest reliability of the dispositional resilience scale-15, a brief hardiness scale.
Psychological Reports, 101, 943–944.
8 S. Lo Bue et al.
Bartone, P. T., Eid, J., Johnsen, B. H., Laberg, J. C., & Snook, S. A. (2009). Big ﬁve personality factors,
hardiness, and social judgment as predictors of leader performance. Leadership and Organizations
Development Journal, 30, 498–521.
Bartone, P. T., Kelly, D. R., &Matthews, M. D. (2013). Psychological hardiness predicts adaptability in mili-
tary leaders: A prospective study. International Journal of Selection and Assessment, 21, 200–210.
Bartone, P. T., Roland, R. R., Picano, J. J., &Williams, T. J. (2008). Psychological hardiness predicts success
in US army special forces candidates. International Journal of Selection and Assessment, 16, 78–81.
Bartone, P. T., Ursano, R. J., Wright, K. M., & Ingraham, L. H. (1989). The impact of a military air disaster
on the health of assistance workers: A prospective study. The Journal of Nervous and Mental Disease,
177, 317–328.
Canada, S., Canham-Chervak, M., Jones, B., Strauss, W., Nagaraja, J., Slone, E., & Hauret, K. (2007,
August). The recruit assessment program and predictors of attrition in US army basic combat training.
Poster presented at the American Public Health Association annual meeting and expo, Washington, DC.
Cash, M. L., & Gardner, D. (2011). Cognitive hardiness, appraisal, and coping: Comparing two transactional
models. Journal of Managerial Psychology, 26, 646–664.
Chinn, S. (2000). A simple method for converting an odds ratio to effect size for use in meta-analysis.
Statistics in Medicine, 19, 3127–3131.
Cremers, M., Van der Linden, D., te Nijenhuis, J., & Van de Ven, C. (2011, November). General factors of
personality at the Netherlands armed forces. Presented at the 53rd annual international military testing
association conference, South Kutha, Indonesia. Power Point presentation. Retrieved from http://www.
imta.info/PastConferences/Presentations.aspx
Delahaij, R., Gaillard, A. W. K., & van Dam, K. (2010). Hardiness and the response to stressful situations:
Investigating mediating processes. Personality and Individual Differences, 49, 386–390.
DiBartolo, M. C., & Soeken, K. L. (2003). Appraisal, coping, hardiness, and self-perceived health in com-
munity-dwelling spouse caregivers of persons with dementia. Research in Nursing and Health, 26, 445–
458.
Eid, J., Johnsen, B. H., Saus, E. R., & Risberg, J. (2004). Stress and coping in a week-long disabled submar-
ine exercise. Aviation, Space, and Environmental Medicine, 75, 616–621.
Eid, J., & Morgan, C. A. (2006). Dissociation, hardiness, and performance in military cadets participating in
survival training. Military Medicine, 171, 436–442.
Eisen, S. V., Schultz, M. R., Glickman, M. E., Vogt, D., Martin, J. A., Osei-Bonsu, P. E.,… Elwy, A. R.
(2014). Postdeployment resilience as a predictor of mental health in operation enduring freedom/oper-
ation Iraqi freedom returnees. American Journal of Preventive Medicine, 47, 754–761.
Field, A. (2005). Discovering statistics using SPSS. London: Sage.
Florian, V., Mikulincer, M., & Taubman, O. (1995). Does hardiness contribute to mental health during a
stressful real-life situation? The roles of appraisal and coping. Journal of Personality and Social
Psychology, 68, 687–695.
Funk, S. C. (1992). Hardiness: A review of theory and research. Health Psychology, 11, 335–345.
Ganellen, R. J., & Blaney, P. H. (1984). Hardiness and social support as moderators of the effects of life
stress. Journal of Personality and Social Psychology, 47, 156–163.
Golby, J., & Sheard, M. (2004). Mental toughness and hardiness at different levels of rugby league.
Personality and Individual Differences, 37, 933–942.
Harasymowicz, J., & Kalina, R. M. (2005). Training of physical adaptation: A key-factor in teaching self-
defense. Archives of Budo, 1, 19–26.
Hull, J. G. Lehn, D. A., & Teddlie, J. C. (1991). A general approach to testing multifaceted personality con-
structs. Journal of Personality and Social Psychology, 61, 932–945.
Hystad, S. W., Eid, J., Johnsen, B. H., Laberg, J. C., & Bartone, P. T. (2010). Psychometric properties of the
revised Norwegian dispositional resilience (hardiness) scale. Scandinavian Journal of Psychology, 51,
237–245.
Joessaar, H., Hein, V., & Hagger, M. S. (2011). Peer inﬂuence ion young athletes’ need satisfaction, intrinsic
motivation and persistence in sport: A 12-month prospective study. Psychology of Sport and Exercise,
12, 500–508.
Johnsen, B. H., Bartone, P., Sandvik, A. M., Gjeldnes, S. W., Morken, A. M., Hystad, S. W., & Stornaes, A.
V. (2013). Psychological hardiness predicts success in a Norwegian armed forces border patrol selection
course. International Journal of Selection and Assessment, 21, 368–375.
Judkins, S., Reid, B., & Furlow, L. (2006). Hardiness training among nurse managers: Building a healthy
workplace. Journal of Continuing Education in Nursing, 37, 202–207.
International Journal of Sport and Exercise Psychology 9
Kaufman, K. R., Brodine, S., & Shaffer, R. (2000). Military training-related injuries: Surveillance, research,
and prevention. American Journal of Preventive Medicine, 18, 54–63.
Kobasa, S. C. (1979). Stressful life events, personality, and health: An inquiry into hardiness. Journal of
Personality and Social Psychology, 37, 1–11.
Kobasa, S. C., Maddi, S. R., & Kahn, S. (1982). Hardiness and health: A prospective study. Journal of
Personality and Social Psychology, 42, 168–177.
Le Bars, H., Gernigon, C., & Ninot, G. (2009). Personal and contextual determinants of elite young athletes’
persistence or dropping out over time. Scandinavian Journal of Medicine & Science in Sport, 19, 274–
285.
Lee, J. E. C., McCreary, D., & Villeneuve, M. (2010). Prospective multifactorial analysis of Canadian forces
basic training attrition. Military Medicine, 176, 777–784.
Lifton, D. E., Seay, S., & Buschko, A. (2000). Can student “hardiness” serve as an indicator of likely per-
sistence to graduation? Baseline results from a longitudinal study. Academic Exchange Quarterly, 2, 73–
81.
Lo Bue, S., Taverniers, J., Mylle, J., & Euwema, M. (2013). Hardiness promotes work engagement, prevents
burnout, and moderates their relationship. Military Psychology, 25, 105–115.
Lo Bue, S., Taverniers, J., Mylle, J., & Euwema, M. (2014). Armored against burnout: The role of hardiness
in stressful occupations. In K. Kaniasty, K. A. Moore, H. Siobhan, & P. Buchwald (Eds.), Stress and
anxiety: Applications to social and environmental threats, psychological well-being, occupational chal-
lenges, and developmental psychology (pp. 43–51). Berlin: Logos Verlag.
Maddi, S. R. (1999). The personality construct of hardiness: I. Effects on experiencing, coping, and strain.
Consulting Psychology Journal: Practice and Research, 51, 83–94.
Maddi, S. R. (2007). Relevance of hardiness assessment and training to the military context. Military
Psychology, 19, 61–70.
Maddi, S. R., Harvey, R. H., Khoshaba, D. M., Fazel, M., & Resurreccion, N. (2009). Hardiness training
facilitates performance in college. The Journal of Positive Psychology: Dedicated to Furthering
Research and Promoting Good Practice, 4, 566–577.
Maddi, S. R., Harvey, R. H., Khoshaba, D. M., Lu, J. L., Persico, M., & Brow, M. (2006). The personality
construct of hardiness III: Relationships with repression, innovativeness, authoritarianism, and perform-
ance. Journal of Personality, 74, 575–598.
Maddi, S. R., Harvey, R. H., Resurreccion, N., Giatras, C. D., & Ranagold, S. (2007). Hardiness as a per-
formance enhancer in ﬁreﬁghters. International Journal of Fire Service Leadership and Management,
1, 3–9.
Maddi, S. R., & Hess, M. J. (1992). Personality hardiness and success in basketball. International Journal of
Sport Psychology, 23, 360–368.
Maddi, S. R., Kahn, S., & Maddi, K. L. (1998). The effectiveness of hardiness training. Consulting
Psychology Journal: Practice and Research, 50, 78–86.
Maddi, S. R., & Khoshaba, D. M. (2001). Personal views survey III-R: Internet instruction manual. Newport
Beach, CA: Hardiness Institute.
Maddi, S. R., Khoshaba, D. M., Harvey, R. H., Fazel, M., & Resurreccion, N. (2010). The personality con-
struct of hardiness, V: Relationships with the construction of existential meaning in life. Journal of
Humanistic Psychology, 51, 369–388.
Maddi, S. R., Matthews, M. D., Kelly, D. R., Villareal, B., &White, M. (2012). The role of hardiness and grit
in predicting performance and persistence of USMA cadets. Military Psychology, 24, 19–28.
Nicholas, P. K. (1993). Hardiness, self-care practices and perceived health status in older adults. Journal of
Advanced Nursing, 18, 1085–1094.
Orme, G. J., & Kehoe, E. J. (2014). Hardiness as a predictor of mental health and well-being of Australian
army reservists on and after stability operations. Military Medicine, 179, 404–412.
Pelletier, L. G., Fortier, M. S., Vallerand, R. J., & Brière, N. M. (2001). Associations among perceived auton-
omy support, forms of self-regulation, and persistence: A prospective study. Motivation and Emotion,
25, 279–306.
Perkins, K., Randall, D., Toozs-Hobson, P., Sitch, A., & Ismail, K. M. K. (2014). Hardiness and Outcome of
Self-catheterisation Training (HOST): Protocol for an observational study exploring the effects of per-
sonality traits in women ability to learn clean intermittent self-catheterisation. BMJ Open, 4, e003986.
Retrieved from http://bmjopen.bmj.com/content/4/1/e003986.full
Rezae, A., Ghaffari, M., & Zolfalifam, J. (2009). A survey and comparison of team cohesion, role ambiguity,
athletic performance and hardiness in elite and non elite football players. Research Journal of Biological
Sciences, 4, 1010–1015.
10 S. Lo Bue et al.
Sandvik, A. M., Bartone, P. T., Hystad, S. W., Phillips, T. M., Thayer, J. F., & Johnsen, B. H. (2013).
Psychological hardiness predicts neuroimmunological responses to stress. Psychology, Health, &
Medicine 1–9. doi:10.1080/13548506.2013.772304
Sheard, M. (2009). Hardiness commitment, gender, and age differentiate university academic performance.
British Journal of Educational Psychology, 79, 189–204.
Sheard, M., & Golby, J. (2010). Personality hardiness differentiates elite-level sport performers.
International Journal of Sport and Exercise Psychology, 8, 160–169.
Sinclair, R. R., & Oliver, C. (2003). Development and validation of a short measure of hardiness (Report n°
DABN03-03-T-0462). Portland, OR: Department of Psychology, Portland State University. Retrieved
from Defense Technical Information Center website: http://www.dtic.mil/dtic/tr/fulltext/u2/a562799.pdf
Sinclair, R. R., Oliver, C., Ippolito, J., & Ascalon, E. (2003). Development and validation of a short measure
of hardiness (Defense Technical Information Center Report). Portland, OR: Department of Psychology,
Portland State University.
Soderström, M., Dolbier, C., Lieferman, J., & Steinhard, M. (2000). The relationship of hardiness, coping
strategies, and perceived stress to symptoms of illness. Journal of Behavioral Medicine, 23, 311–328.
Taylor, M. K., Pietrobon, R., Taverniers, J., Leon, M. R., & Fern, B. J. (2013). Relationships of hardiness to
physical and mental health status in military men: A test of mediated effect. Journal of Behavioral
Medicine, 36, 1–9.
Thomas, S., Reeves, C., Agombar, J., & Greenlees, I. (2013). Personality hardiness at different levels of
competitive motorcycling. Perceptual & Motor Skills, 116, 315–321.
Trone, D. W., Reis, J. P., Macera, C. A., & Rauh, M. J. (2007). Factors associated with discharge during
Marine Corps basic training. Military Medicine, 172, 83–89.
Westman, M. (1990). The relationship between stress and performance: The moderating effect of hardiness.
Human Performance, 3, 141–155.
Whitley, E., & Ball, J. (2002). Statistic review 6: Nonparametric methods. Critical Care, 6, 509–513.
Wiebe, D. J., & McCallum, D. M. (1986). Health practices and hardiness as mediators in the stress-illness
relationship. Health Psychology, 5, 425–438.
Williams, D. M., & Lawler, K. A. (2003). Importance of macro social structures and personality hardiness to
the stress-illness relationship in low-income women. Journal of Human Behavior in the Social
Environment, 7, 121–140.
International Journal of Sport and Exercise Psychology 11
